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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: 

a. On page 6, at line 1 7, the term "sample-volume region" is used, though it 
appears "sample-loading region" was intended, based on the context. 

b. On page 13, at line 6, the word "be" is used unnecessarily. 
Appropriate correction is required. 

Claim Objections 

2. Claim 9 is objected to because of its phrasing. In line 3, after the word 
"direction", please replace "than" with "as". Appropriate correction is required. 

Claim Rejections - 35 (JSC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 



6. Claims 1-8, and 14-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Manz et al (US 6,280,589) in view of Kfivankova et al. 

Relevant to claim 1 , Manz et al disclose a method for injecting a sample 
comprising a plurality of charged components and separating the components by 
electrophoresis in a microfluidic device (Column 1, lines 6-10; Column 2, lines 60-66), 
wherein said microfluidic device (Figures 1 and 3) includes a separation channel (22), 
having an upstream portion terminating in an upstream reservoir (R) and a downstream 
portion terminating in a downstream reservoir (W), sample and drain channels (23 and 
24) intersecting the separation channel between the two channel portions at first and 
second junctions (25 and 26), respectively, and terminating in sample and drain 
reservoirs (S and D), respectively; and said device further includes electrodes in contact 
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with the fluid in each said reservoir, including an upstream electrode, a downstream 
electrode, a sample electrode, and a drain electrode (Column 4, lines 4-10); the method 
comprising: a) placing into said separation channel, side channels and drain reservoir a 
first electrolyte solution (Column 3, line 66 - Column 4, line 3; Column 5, lines 35-38); b) 
placing into said sample reservoir the sample solution; c) creating a first voltage 
gradient between said sample electrode and said drain electrode, such that the charged 
components move into said separation channel (Column 5, lines 38-43); and d) placing 
at least one of said sample and drain electrodes in a floating state, and creating a 
second voltage gradient between said downstream and upstream electrodes, such that 
the charged components move through the separation channel and separate into 
discrete bands according to their electrophoretic mobilities. (Column 5, lines 48-58; 
"switched off' would correspond to the definition of "floating" given at page 1 1 , lines 15- 
19 of the applicants' specification) 

Also relevant to claim 1 , Manz et al disclose the advantageousness of sample 
stacking within a prior art electrophoresis method. (Column 1, lines 48-51) 

Relevant to claim 2, Manz et al disclose both sample and drain electrodes being 
in a floating state in step (d). (Column 5, lines 48-52) 

Relevant to claim 3, Manz et al disclose a "pullback" method wherein during the 
separation step (i.e. step (d)) a voltage is applied between the upstream electrode and 
both the sample and drain electrodes, such that this voltage is in the same direction but 
of lower potential than that applied between the downstream and upstream electrodes. 
(Column 5, line 59 - Column 6, line 39) 
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Relevant to claims 4 and 5, Manz et al disclose the sample and drain channels 
intersecting the separation channels at either directly opposed junctions or at staggered 
junctions. (Column 4, lines 42-51) 

Relevant to claim 6, Manz et al disclose the sample channel (23) being upstream 
of the drain channel (24). (Figure 3) 

Relevant to claim 8, Manz et al disclose the upstream and downstream 
electrodes being in a floating state during step (c). (Column 5, lines 43-47) 

Manz et al do not explicitly disclose a method in which the sample solution and 
background electrolyte are chosen such that the first and second electrolyte solutions 
each comprise an ion having lower mobility in an electric field than any of said charged 
components, and one or the other of said electrolyte solutions comprises an ion having 
higher mobility in an electric field than any of said charged components, nor do they 
explicitly disclose the injection step including sample stacking within a region of said 
separation channel. (Claim 1 ) 

Relevant to claim 1 , Kfivankova et al disclose a method of sample stacking in 
capillary electrophoresis (Section 5, Sample induced transient ITP in CZE; further 
discussion on pages 31-33) in which the sample solution and background electrolyte 
are chosen such that the first (background) and second (sample) electrolyte solutions 
each comprise an ion having lower mobility in an electric field than any of said charged 
components (B in figure 24), and one or the other of said electrolyte solutions comprises 
an ion having higher mobility in an electric field than any of said charged components (A 
in figure 24) 
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Relevant to claims 14 and 15, Kfivankova et al disclose within their method the 
use of negatively charged sample components and chloride as the higher mobility ion 
(Figure 23) 

Relevant to claim 16, Kfivankova et al disclose the use of imidazole as the low- 
mobility ion with negatively charged analytes. (Table 3) 

Relevant to claims 17 and 18, Kfivankova et al disclose the low-mobility ion 
having a concentration of 10 mM in a separation. (Figure 23) 

Relevant to claims 19 and 20, Kfivankova et al disclose analysis of charged 
sample components having a concentration of 0.1 uM. (Figure 21) 

Relevant to claims 21 and 22, Kfivankova et al disclose the high-mobility ion 
having a concentration of 3-20 mM (Table 2), and also show experiments where its 
concentration ranges from 0-300 mM. (Figure 23) 

Relevant to claim 23, Kfivankova et al disclose a method in which only the first 
(i.e. leading) electrolyte solution comprises the high mobility ion. (Figure 18) This 
leading electrolyte also served as the background electrolyte for capillary zone 
electrophoresis. 

Relevant to claim 24, Kfivankova et al disclose a method in which only the 
second (i.e. sample) electrolyte solution comprises the high mobility ion. (Section 5) 

Addressing claim 1 , it would have been obvious to one having ordinary skill in 
that art at the time the invention was made to modify the method of Manz et al by using 
samples and electrolytes that would provide sample stacking upon injection and electric 
field application, as taught by Kfivankova et al, because Manz et al described such 
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stacking as advantageous for electrophoretic separations. (Column 1 , lines 48-51 ) 
Furthermore, the use of electrokinetic injection as described in the method of Manz 
would lead to a degree of sample stacking within the separation channel in the injection 
step. (i.e. step (c) of the instant claim) 

Addressing claim 3, it would also have been obvious to one having ordinary skill 
in the art at the time the invention was made to further modify the method of Manz et al 
by only applying the "pullback" voltage to the side channels and reservoirs that have 
already been passed by the interface between the upstream end of the sample plug and 
background electrolyte, because it would minimize plug distortion and sample loss and 
also because there is no reason to prevent diffusion of sample into the sample plug 
itself. For example, in the case of staggered sample and drain channels (Sample 
channel being upstream, as in Figure 3), after injection it would be obvious to apply the 
pullback voltage only to the sample channel until the upstream end of the sample plug 
passes the junction (26) of the drain channel and the separation channel. This pause 
would correspond to the limitations of the instant claim. 

Addressing claim 7, it would also be obvious to use the downstream side channel 
as the sample source, and the upstream side channel as the drain, because it would be 
equally effective in transferring sample into the separation channel, and in the case of 
positively charged analytes, it would facilitate sample stacking in the appropriate 
direction, (i.e. the direction of the electric field in the separation channel during injection 
would be the same as that during separation) 
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Addressing claims 14-24, examples of electrolytes and suitable concentrations 
from Kfivankova et al, referenced to instant claims, are given above. Any would be 
obvious to use in a combined method. 



7. Claims 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Manz et al and Kfivankova et al as applied to claim 1 above, and further in view of 
Ramsey. (US 6,342,142) 

Manz et al and Kfivankova et al disclose a combined method as described above 
in addressing claim 1 . 

Neither Manz et al nor Kfivankova et al explicitly disclose a method wherein 
during step (c), a voltage gradient is created between said upstream and drain 
reservoirs, and between said downstream and drain reservoirs, in the same direction as 
that created between said sample and drain reservoirs (Claim 9); a method wherein 
during step (c), a voltage is applied to said drain electrode, and said sample, upstream 
and downstream electrodes are grounded (Claim 10); a method wherein the charged 
components are selected from the group consisting of nucleic acids, proteins, 
polypeptides, polysaccharides, and synthetic polymers (Claim 1 1 ); or a method of claim 
wherein said charged components comprise nucleic acids. (Claim 12) 

Relevant to claims 9 and 10, Ramsey discloses an injection method wherein a 
voltage gradient is created between the upstream and drain reservoirs, and between 
said downstream and drain reservoirs, in the same direction as that created between 
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said sample and drain reservoirs. (Column 5, lines 31-34; Figure 9; Column 7, line 63 - 
Column 8, line 24) 

Relevant to claims 1 1 and 12, Ramsey discloses a method wherein the sample 
comprises nucleic acids. (Column 20, lines 35-36) 

Addressing claim 9, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the combination of Manz et al and 
Krivankova et al by employing a "pinched" injection method, as taught by Ramsey, 
because it would prevent sample diffusion into the separation channel prior to 
application of a potential between the upstream and downstream electrodes. 

Addressing claim 10, it would also be obvious to select the direction of the 
electric field based upon the charge of the capillary walls and specific capillary layout, in 
order to ensure electroosmotic flow in the desired direction. 

Addressing claims 1 1 and 12, it would also be obvious to use the combined 
method of Manz et al and Krivankova et al to analyze samples comprising nucleic acids, 
because such capillary electrophoretic methods provide excellent resolution of mixtures 
of charged molecules. (See Manz et al, Background and Summary sections; numerous 
cited examples in Krivankova et al) 

8. Claims 1 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fuchs et al in view of Krivankova et al and Manz et al. 

Fuchs et al disclose a method for injecting a sample comprising a plurality of 
charged components and separating the components by electrophoresis in a 
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microfluidic device (Column 4, lines 24-38), wherein said microfluidic device (Figures 1 a 
and 1b) includes a separation channel (20), having an upstream portion terminating in 
an upstream reservoir and a downstream portion terminating in a downstream reservoir 
(Both reservoirs labeled 16), sample and drain channels intersecting the separation 
channel between the two channel portions at first and second junctions, respectively, 
and terminating in sample and drain reservoirs (24 and 26), respectively; and said 
device further includes electrodes in contact with the fluid in each said reservoir 
(Column 20, lines 61-63), including an upstream electrode, a downstream electrode, a 
sample electrode, and a drain electrode; the method comprising: a) placing into said 
separation channel, side channels and drain reservoir a first electrolyte solution 
(Column 20, lines 53-56; necessary for electrokinetic motion); b) placing into said 
sample reservoir the sample solution (Column 20, lines 56-59); c) creating a first voltage 
gradient between said sample electrode and said drain electrode (Column 15, lines 52- 
62; Column 20, lines 56-63), such that the charged components move into said 
separation channel; and d) creating a second voltage gradient between said 
downstream and upstream electrodes, such that the charged components move 
through the separation channel and separate into discrete bands according to their 
electrophoretic mobilities. (Column 16, lines 15-52) 

Also relevant to claim 1 , Fuchs et al disclose isotachophoretic concentration of a 
sample within their electrophoresis method. (Column 23, lines 48-53) 

Relevant to claim 13, Fuchs et al disclose a method wherein the charged 
components comprise labeled molecules having distinct and characterized 
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electrophoretic mobilities (Column 23, lines 29-53; Column 26, lines 19-53), said 
molecules having been cleaved from molecular species with biological or chemical 
recognition properties in the course of a multiplexed chemical or biochemical assay 
(Column 23, line 29 - Column 24, line 47) 

Fuchs et al do not explicitly disclose a method in which the sample solution and 
background electrolyte are chosen such that the first and second electrolyte solutions 
each comprise an ion having lower mobility in an electric field than any of said charged 
components, and one or the other of said electrolyte solutions comprises an ion having 
higher mobility in an electric field than any of said charged components, nor do they 
explicitly disclose the injection step including sample stacking within a region of said 
separation channel. 

Fuchs et al also do not explicitly disclose placing at least one of said sample and 
drain electrodes in a floating state concurrently with application of the potential between 
upstream and downstream electrodes. 

Kfivankova et al disclose a method of sample stacking in capillary 
electrophoresis (Section 5, Sample induced transient ITP in CZE; further discussion on 
pages 31-33) in which the sample solution and background electrolyte are chosen such 
that the first (background) and second (sample) electrolyte solutions each comprise an 
ion having lower mobility in an electric field than any of said charged components (B in 
figure 24), and one or the other of said electrolyte solutions comprises an ion having 
higher mobility in an electric field than any of said charged components (A in figure 24) 
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Manz et al disclose placing at least one of said sample and drain electrodes in a 
floating state concurrently with application of the potential between upstream and 
downstream electrodes. (Column 5, lines 48-58) 

It would have been obvious to one having ordinary skill in that art at the time the 
invention was made to modify the method of Fuchs et al by using samples and 
electrolytes that would provide sample stacking upon injection and electric field 
application, as taught by Kfivankova et al, because it requires a simpler electrolyte 
system than typical isotachophoretic methods, and Fuchs et al described using 
isotachophoretic stacking within their method. (Column 23, lines 48-53) Furthermore, 
the use of electrokinetic injection would lead to a degree of sample stacking within the 
separation channel in the injection step. (i.e. step (c) of the instant claim) 

It would also have been obvious to allow the electrodes in the sample and waste 
reservoirs to float after injection, as taught by Manz et al, because it provides the 
simplest method of injection. Additionally, with the staggered side channel geometry, it 
would also be obvious to allow the downstream (drain) side channel to float at least until 
the upstream end of the sample plug migrates past it, because there is no need to 
prevent sample diffusion into the sample plug itself. See the treatment of claim 3 in 
Paragraph 6 above. 

Double Patenting 

9. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
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unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thohngton, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



1 0. Claims 1 -8 and 1 4-24 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claim 6 of 
copending Application No. 09/780,638 in view of Kfivankova et al and Manz et al. 

Claim 6 of Application No. 09/780,638 claims a method for injecting a sample 
comprising a plurality of charged components and separating the components by 
electrophoresis in a microfluidic device (Claim 1, lines 1-2 and step (d); Claim 6, lines 1- 
3 and 25-28), wherein said microfluidic device includes a separation channel, having an 
upstream portion terminating in an upstream reservoir and a downstream portion 
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terminating in a downstream reservoir, sample and drain channels intersecting the 
separation channel between the two channel portions at first and second junctions, 
respectively, and terminating in sample and drain reservoirs, respectively; and said 
device further includes electrodes in contact with the fluid in each said reservoir, 
including an upstream electrode, a downstream electrode, a sample electrode, and a 
drain electrode (Claim 1 , lines 2-9; electrodes in the reservoirs would be necessary for 
application of voltage as described in the steps of the method); the method comprising: 
a) placing into said separation channel, side channels and drain reservoir a first 
electrolyte solution (Required for electrokinetic injection); b) placing into said sample 
reservoir the sample and a second electrolyte solution (Claim 1 , step (a); Claim 6, lines 
1-3 and 6-11), wherein one of said first and second electrolyte solutions comprises an 
ion having lower mobility in an electric field than any of said charged components 
(Claim 6, lines 22-24), and one or the other of said electrolyte solutions comprises an 
ion having higher mobility in an electric field than any of said charged components 
(Claim 6, lines 6-1 1 ); c) creating a first voltage gradient between said sample electrode 
and said drain electrode, such that the charged components move into said separation 
channel and become stacked within a region of said separation channel (Claim 1 , step 
(b); Claim 6, lines 25-28); and d) creating a second voltage gradient between said 
downstream and upstream electrodes, such that the charged components move 
through the separation channel and separate into discrete bands according to their 
electrophoretic mobilities. (Claim 1 , step (d); Claim 6, lines 25-28) 
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Claim 6 of Application No. 09/780,638 does not explicitly disclose: both the first 
and second electrolyte solutions each comprising an ion having lower mobility in an 
electric field than any of said charged components; or placing at least one of said 
sample and drain electrodes in a floating state during the electrophoretic separation. 
(Step (d) of the instant claim) 

Kfivankova et al disclose an analogous isotachophoretic stacking method in 
which both first and second electrolyte solutions comprise the lower-mobility ion. 
(Figure 24, ion B) They also disclose electrolytes and concentrations corresponding to 
instant claims 14-24, as discussed above in paragraph 6. 

Manz et al disclose placing at least one of said sample and drain electrodes in a 
floating state concurrently with application of the potential between upstream and 
downstream electrodes. (Column 5, lines 48-58) They also disclose electrode activation 
steps and device geometry corresponding to instant claims 2-8, as discussed above in 
paragraph 6. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of claim 6 in Application 09/780,638 by 
including the low-mobility ion in the sample electrolyte mixture, as taught by Kfivankova 
et al, because it would allow use of aliquots of the same sample mixture in analyses 
involving different stacking methods (i.e. low vs. high mobility ions present in the 
background electrolyte) 
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Additionally, with the presence of the background electrolyte through all channels 
prior to sample injection, unavoidable diffusion will lead to some presence of the low- 
mobility ion in the both the sample and background electrolytes. 

It would also have been obvious to allow the electrodes in the sample and waste 
reservoirs to float after injection, as taught by Manz et al, because it provides the 
simplest method of injection. Additionally, with the staggered side channel geometry, it 
would also be obvious to allow the downstream side channels to float at least until the 
upstream end of the sample plug migrates past them, because there is no need to 
prevent sample diffusion into the sample plug itself. See the treatment of claim 3 in 
Paragraph 6 above. 

Other modifications to device geometry, electrode activation sequence and 
steps, and electrolyte composition and concentration, as taught by Manz et al and 
Kfivankova et al, would be obvious as discussed above in paragraph 6. 

This is a provisional obviousness-type double patenting rejection. 

1 1 . Claims 9-1 2 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claim 6 of copending 
Application No. 09/780,638 in view of Kfivankova et al and Manz et al as applied to 
claim 1 above and further in view of Ramsey. (US 6,342,142). 

Claim 6 of Application No. 09/780,638, Manz et al, and Kfivankova et al disclose 
a combined method as described above in addressing claim 1 . 
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The claimed material not explicitly disclosed by Claim 6 of Application No. 
09/780,638, Manz et al, and Kh'vankova et al; the material disclosed by Ramsey; and 
the motivations for combining the methods are exactly as stated above in paragraph 7. 

This is a provisional obviousness-type double patenting rejection. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Benvegnu et al disclose related injection methods. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Jeffrey Barton, whose telephone number is (571) 
272-1 307. The examiner can normally be reached Monday-Friday from 8:30 am - 5:00 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen, can be reached at (571 ) 272-1 342. The fax number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at (866) 217-9197 (toll-free). 



JTB 

September 14, 2004 
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